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DC into DCC 

Split into 2 blocks 
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DC into DCC 
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Turnouts 
What’s wrong with this picture? 
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Turnouts 


A better fix 
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Turnouts 


An even better fix 



Stall motor 
switch machine 
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Let’s Get Started 

Step 1 : Test equipment operation in DC 

Is the operation smooth and consistent? 

Is there any hesitation? 

Is the motor or trucks noisy? 

Does the loco track well and run without derailments? 
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Is the operation smooth and consistent? 

If not - check for cracked gears on the axles 
make sure drive shafts are not slipping 
make sure linkages are not binding 
make sure that gears have adequate grease 
make sure that the motor armature turns freely 
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Is there any hesitation? 

If so - make sure loco and tender wheels are clean 

make sure there are no broken wires or loose 
connections at the light board 

make sure that all trucks have good electrical 
connection with the track 

make sure the test track is clean and there are no 
dead spots 
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Is the motor or trucks noisy? 

If so - make sure all gear covers are properly in place 
test trucks separately to isolate problems 
lubricate motor or gears 
check motor mounts 
change out motor 
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Does the loco track well and run without derailments? 

If not - check to make sure wheels are in gauge 
make sure wheels are straight on axles 
check traction tires 
check rotational freedom of trucks 
check track for proper gauge 
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Step 2: Check for adequate space for proposed new components 
Is there room for the decoder? 

If sound - is there room for the speaker and capacitor? 
are there grills or vents for sound to escape? 

If not - is there room for a baffle? 

Will weights need to be cut, modified or removed? 
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Step 3 : Check for motor isolation 

Can the motor be electrically isolated from the frame? 

How easily can wires be run between loco and tender? 

Remember: If your loco doesn’t perform well on DC, it’s not 
a good candidate for DCC. 
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Tools 


Soldering station 
Solder (rosin core 


DCC command station 
Electrical tape 
60 / 40 ) 

Heat shrink tubing (multiple sizes) Fire stick 

Scotch tape Goo 

Phillips screwdrivers (multiple sizes) 

Straight blade screwdrivers (multiple sizes) 

Wire Strippers Wire cutters 

Needlenose pliers Tweezers 

Scissors 
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Helpful Items 



Decoder Tester 



Resistor Decade Box 
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Installation - Some decisions to make 
Standard motor decoder or sound decoder 
Style of installation - Plug-and-play or wired 
Difficulty - Chassis mods / special brackets 
Accessories - Type of lighting / special fucntions 
Decoder selection 
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Standard motor decoder or sound decoder 

Usually determined by the size of the loco/tender 
How much clutter / weight in locos / tenders 


Steam 

Diesel 


Motor Sound 


HO HOn3 N 
S Sn3 Z 

HO HOn3 N 
S Sn3 Z 

HO HOn3 N 
S Z 

HO HOn3 N 
S Z 
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Style of installation & difficulty- 

Plug-and-play 

8 pin plug - plugs directly into a board in the loco 

9 pin cable and connector - plugs directly into decoder 

PC board decoder - directly replaces the PC board in the loco 
& have LEDs installed directly on the decoder. 
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Style of installation & difficulty- 

Wired 

Board decoders that replace boards in the loco - require some 
soldering and possibly current limiting resistors in the lamp circuits. 

Decoders enclosed in plastic with wire leads that must be spliced 
into existing wiring. Current limiting resistors must be added. 

Worst case installations cause modifications to the motor housings, 
superstructure, frames and sometimes causes items to be removed. 
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Install using the NMRA color code 

Red - Right hand rail power pick-up 

Orange - Motor wire that was connected to right rail power. 

Black - Left hand rail power pick-up. 

Gray - Motor wire that was connected to left rail power. 
White - Front headlight. 

Yellow - Rear headlight. 

Blue - Headlight common. 

Always insulate wire connections and splices. 
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Accessories - Type of lighting / special fucntions 


of functions required 
Ditch lights 
Rotating Beacon 
Firebox 


Determines the number 
MARs 
Gyro 

Fire box flicker 
Flashing Light 
Pulse Strobe 
Dimmable 


Marker Lamps 

Cab lights 

Number boards 

Red Reversing Front Lamp 
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Motor Isolation 

Typical older style Athearn configuration and some brass locos. 
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Motor Isolation 

In all cases, connections to the motor must be totally isolated electrically from the track. 
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Motor Isolation 

Decoder should be installed as shown 
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Motor Isolation 

Decoder should be installed as shown 



sure direction of travel is correct. 
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Motor Isolation 



Top motor connection to wheels on right side 
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Motor Isolation 


Clip for top 
motor brush 


Top motor brush 


Bottom motor brush 



Motor mount 
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Motor 

mounts 


Clip for 
bottom 
motor brush 
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Motor Isolation 



Contact 
point for 
tabs 


Raised 

tabs 
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Brush spring 


Brush 
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Motor Isolation 



Brush Clip 
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Motor Isolation 



to bottom clip 
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Motor Isolation 


Typical N scale configuration. 



5/29/2013 


Lone Star Region Convention 
L SIEMANTEL 


35 




Applications & Installations 

Motor Isolation 

Split frame design with each motor brush connected to its own frame. 
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Motor Isolation 




Decoder 


Motor Contact 
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Motor Isolation 



/ I 

Motor lead Track power through frame 

to the decoder 
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Motor Isolation 


Typical G gauge configuration. 
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Motor Isolation 

Pick-up shoes and wheels connect to a PCB and motor is connected to PCB. 




are also isolated from the track. 
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Motor Isolation 



Wheel 

Pick-ups 


Pick-up 
shoes 


Wheel 

Pick-ups 


Motor 

Leads 
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Motor Isolation 

Typical brass steam loco configuration. 
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Motor Isolation 

Drawbar is physically attached but electrically isolated from loco frame. 
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Motor Isolation 

Drawbar is still physically attached but wire connection is removed to motor. 
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Motor Isolation 



Remove 

wires 


Electrically 
Isolated drawbar 
connection 


5/29/2013 


Lone Star Region Convention 
L SIEMANTEL 


45 




Applications & Installations 

Motor Isolation 



Drawbar 
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Summary 

Gives each locomotive a unique address. 

Address can be 2 digit or (optional) 4 digit. (Set to Loco #) 
Detects DCC commands and implements it when addressed. 
Motor speed, function output, MU, etc. 

Drives motor 

Low heat pulse power for good starting torque and running 
Implements optional Momentum and Speed Tables 
Modern high frequency quiet drive (Silent Running) 

Drives function outputs 
Headlights, lighting effects, etc. 
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